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IInnttrroodduuccttiioonn

The objective of the following study is to assess the potential traffic impacts associated with a

proposed residential development project, Retreat Amherst in the Town of Amherst,

Massachusetts.  The property is situated in north Amherst, along the southerly side of Market

Hill Road between Henry Street and Flat Hills Road.  Refer to the Figure 1, Project Vicinity

Map, on the following page for the project location within the community.

The residential subdivision proposal will combine several undeveloped lots to form a 147.3 acre

property.  The subdivision will be developed in a cluster configuration, preserving over 75 acres

of open space containing natural forested land, streams and wildlife habitat.  The remaining

property will be subdivided into 123 residential lots, allowing construction of 175 housing units

consisting of single family and duplex style homes.  The Retreat will be a rental neighborhood

accommodating predominately students of the local area colleges.  An office and amenity area

will also be provided for the neighborhood residents.

A main subdivision road will be constructed through the site, extending from the northern end of

the property at Market Hill Road to the south and east intersecting with Flat Hills Road.  Three

minor residential streets will extend off the main internal roadway, one will form a P-Loop in the

northeast corner of the property, one will be a short cul-de-sac in the vicinity of Flat Hills Road,

and the third will link to Henry Street, forming the third point of access to the subdivision.  The

Market Hill Road intersection will provide the primary point of access, and will be created by

extending the existing water treatment facility access roadway, which currently dead-ends 450

feet into the parcel from Market Hill Road.  The secondary intersection of the main subdivision

road on Flat Hills Road is located approximately 1,950 feet south of High Point Drive, while the

Henry Street intersection is situated approximately 1,300 feet south of Pine Street.

The study summarized herein focused on both traffic flow efficiency and safety along the main

servicing routes that will provide access to and from the neighborhood to destinations south and

west of the subdivision.  These destinations which residents would travel to on a daily basis

include the colleges such as UMass Amherst and Amherst College, the Amherst Center
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downtown village district, and the interstate highway system.  The roadways requiring evaluation

of impacts include Henry Street, Market Hill Road, Flat Hills Road, Strong Street, Pine

Street/Bridge Street, East Pleasant Street, and North Pleasant Street.  The impacts associated

with the site related traffic have been defined and evaluated in accordance with the standard

traffic engineering guidelines and procedures.

The traffic engineering study completed for this project included the following:

· Automatic Traffic Recorder (ATR) count data was obtained at eight (8) locations along
the defined servicing roadways.  In addition, based upon the ATR data, peak hour manual
turning movement counts (TMC) were completed at seven (7) intersections within the
project area.

· Accident records obtained from the Town of Amherst Police Department were analyzed
to define potential safety issues along the servicing roadways and intersections under
study.

· An inventory of the physical roadway characteristics of Henry Street, Market Hill Road,
Flat Hills Road, Strong Street, Bridge Street, Pine Street, East Pleasant Street, and North
Pleasant Street in the project area to determine the adequacy of the existing roadway
geometric features in reference to safety and capacity.

· An estimate of future traffic volumes for the proposed residential development was
calculated using data from the “Trip Generation” Manual, an informational report
published by the Institute of Transportation Engineers (ITE) and from count data
obtained at an existing residential student apartment property located in Amherst.

· Evaluation and analysis of traffic safety and capacity issues were performed for existing
and future conditions.

· Recommendations were developed where necessary to mitigate site related impacts and
insure that safe and efficient pedestrian, bicycle and vehicular traffic flow is maintained
in the project area.

PPrroojjeecctt AArreeaa

As noted in the previous section, the proposed residential development will be situated on a large

parcel of land with frontage on Henry Street, Market Hill Road, and Flat Hills Road in the

Cushman section of Town.  The property is defined by Assessors Plat 6A, Lots 84, 91, 95 and
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96, which together contain approximately 147.3 acres of land.  The property is an undeveloped

wooded area.  Figure 2 on the following page depicts the immediate project area and the

boundaries of the subject property.

Land use in the area adjacent to the subject property can be described as primarily residential in

nature along the frontage of Henry Street, Market Hill Road and Flat Hills Road.  A railroad line

runs north/south along the westerly side of Henry Street crossing Pine Street and Bridge Street.

Agricultural properties are situated to the south along Henry Street.  Conservation lands are

provided to the east off of Flat Hills Road, and to the north of Market Hill Road.  In the Cushman

Village area there is a mixture of supporting commercial uses such as the Cushman Market and

Café, Cushman Scott Children’s Center and New England Image Workshop which operate along

Henry Street and Pine Street.

Henry Street, Market Hill Road, Flat Hills Road, Strong Street, Pine Street/Bridge Street, East

Pleasant Street, and North Pleasant Street, will serve as the main access/egress routes to the site.

Based upon the good operating characteristics of these roadways and the anticipated traffic

volumes associated with the proposed development, a study impact area was defined for this

project.  The limits of the analysis focused on these roadways between the site and UMass –

Amherst campus, and specifically at seven (7) intersections along their length.

Roadways

Henry Street/North East Street

Henry Street is a north/south urban minor arterial extending as Henry Street from Market Hill

Road at its northern terminus, to Flat Hills Road/Shutesbury Road, where it becomes North East

Street.  As North East Street it extends south to Route 9 and Amherst Center.  Abutting

properties are lightly developed along its length, as there are multiple farms, undeveloped

wooded lots and the railroad line running parallel to the west of the road.  At the northern end in

the Cushman Village area, properties are more densely developed with older homes and small

businesses.  Henry Street/North East Street is the easternmost north/south route through the
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Town of Amherst.  From east to west, East Pleasant, North Pleasant, Route 116 and Roosevelt

Street combine to provide north/south mobility through the community.

Henry Street in the northern section is more heavily developed resulting in a lower posted speed

limit of 25 mph.  In addition to the lower speed limit, signing and pavement markings are present

to alert motorist of the Cushman Scott Children’s Center, a pre-school business requiring lower

operating speeds.  In this section

north of Pine Street, the roadway

is typically 24 feet wide and

generally straight and level with

no curbing or sidewalks.

South of Pine Street to Flat Hills

Road/Shutesbury Road where the

roadway becomes more rural in

nature, Henry Street is generally straight and level, though there are several locations with

gradual horizontal and vertical curves.  The roadway is posted at 35 mph in this segment.  In the

vicinity of the proposed site access, Henry Street is variable in width, generally 24 feet

consisting of a single 12 foot travel lane in each direction delineated with a double yellow

centerline.  The pavement condition can be classified as fair to good, providing a comfortable

and safe riding surface.  Sporadic curbing is present along the road though no sidewalks are

provided.  The above photograph depicts these features of Henry Street looking north along the

property frontage.

In this area where a new access to the subdivision is proposed, the rail line runs parallel and less

than fifty feet west of Henry Street.  Older concrete and cable guardrail that is damaged protects

the roadside slope and vehicles from entering the railroad track area.  Improved signing and new

guardrail in this area would enhance safety along this segment of road.
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North East Road is an extension of Henry Street beginning at Flat Hills Road/Shutesbury Road.

South of the intersection, the roadway is winding and includes a south to north upgrade.  The

speed limit is reduced to 25 mph for the short distance in the vicinity of the curves but increases

to 40 mph heading south to Strong Street where the roadway is generally straight with a gradual

vertical incline to the intersection.  North East Road is variable in width (24-30 feet) delineated

with double yellow centerline and no defined shoulders, it is in fair to poor condition.

Market Hill Road

Market Hill Road is generally an east/west local rural roadway providing access to homes along

its length between Bridge Street and Still Corner Road where it becomes Cushman Road heading

into Shutesbury.  In the site vicinity it is a two lane, variable width 26-30 foot wide road

consisting of a single undelineated travel lane in each direction.  No curbing or sidewalks are

provided, though bituminous berm

is utilized from Bridge Street to the

treatment facility access road

which will provide the main access

into the new subdivision.  The

adjacent photograph depicts Market

Street looking west from the

existing treatment facility access.

As can be seen, unimpeded site

lines are available through its

intersection with Henry Street approximately 300 feet to the west and to its terminus at Bridge

Street where the speed limit is 25 mph.

Flat Hills Road

Flat Hills Road is a north/south local roadway similar in character to Market Hill Road,

providing access to residential properties along its length.  It extends from Market Hill Road at

its northern terminus to Shutesbury Road, which intersects with Henry Street.  Flat Hills Road

generally runs parallel to Henry Street along the easterly side of the subject property and can be
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defined as straight with minor curvature along the property frontage.  However, at its southern

end, a relatively steep upgrade from

south to north, and several

horizontal curves are present for

approximately 1,700 feet north

from Shutesbury Road.

In the site vicinity it is a variable

width (20-22 feet), two lane road

consisting of a single undelineated

travel lane in each direction.  The

adjacent photograph depicts the roadway features of Flat Hills Road to the south of the proposed

access to the new subdivision. No curbing or sidewalks are provided.  The utility corridor runs

along the easterly side of the road with cobra head lighting for night-time illumination.  The

pavement condition can be classified as fair to good, providing a good riding surface for much of

its length.

Strong Street

Strong Street is an east/west urban

minor arterial extending between

Henry Street and East Pleasant

Street, a distance of approximately

5,100 feet.  The roadway provides

access between these two major

north/south routes and to residential

properties along its length.  The

Wildwood Elementary School is

also located on the road in the vicinity of East Pleasant Street.  A signal controlled railroad grade

crossing is located approximately 1,500 feet west of North East Street.
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The roadway is generally 30 feet wide consisting of an 11 foot travel lane and 4 foot shoulder in

each direction.  Signage for a bike lane is located immediately east of East Pleasant Street.

Bituminous curbing and sidewalk are provided between East Pleasant Street and Maplewood

Drive, though the sidewalk is limited to the southerly side of the road.  The roadway was

recently reconstructed by the Town resulting in a good pavement surface, and updated signing

and striping as can be seen in the photograph on the previous page.  There are multiple speed

limit postings including a 20 mph School Zone, and 25, 30 and 35 mph speed zones.  The utility

pole corridor is situated along the northerly side of the road, with cobra head lighting provided at

intersections for night-time illumination.

Pine Street/Bridge Street

Pine Street/Bridge Street through the northern section of Amherst is an east/west urban minor

arterial.  The roadway from Route 116 to North Pleasant Street is referred to as Meadow Street,

where it then becomes Pine Street heading east into Cushman Village to Henry Street.  In

Cushman Village the road turns to the north as Bridge Street extending into Leverett as East

Leverett Road.  The roadway is generally straight and level along its length with several minor

horizontal curves except for in the Cushman Village area.  At the village common the roadway

turns sharply to the north as Bridge Street, though Pine Street extends through this junction to

Henry Street.  The Pioneer Valley

Transit Authority (PVTA) runs

Bus Route 32 along its length in

the project area.

In the Cushman Village area it is a

variable width (24-26 feet), two

lane road consisting of a single 12

foot travel lane and variable width

(0 to 1 foot) shoulder in each direction.  Intermittent bituminous curbing is evident along the

road, and a sidewalk runs from Bridge Street along the northerly side of the road to East Pleasant

Street.  The four foot bituminous sidewalk is offset from the roadway with a landscaped grass



Retreat Amherst Residential Development Amherst, Massachusetts

8 May, 2014

area for much of its length.  The above photograph depicts these features of Pine Street looking

east from East Pleasant Street.  As can be seen the roadway markings are faded and in need of

replacement.  In this area the roadway is posted at 25 mph.  The utility pole corridor is situated

along the southerly side of the road, with cobra head lighting for night-time illumination.

The pavement surface can be classified as being in poor condition with apparent signs of

deterioration and failure associated with age, utility work and drainage issues.  In addition, it

should be noted that the section of Pine Street under study for this project is in the process of

being reconstructed.  Currently

utilities (water and sewer) are

being installed, resulting in a poor

riding surface as can be seen in

the adjacent photograph looking

west from East Pleasant Street.  In

addition to the utility

improvements, Pine Street is

under study by the Town for a full

reconstruction to include a new

pavement structure, drainage, sidewalks, signage and pavement markings.  As part of this project

it is the goal of the design to extend pedestrian/bicycle accommodations from East Pleasant to

North Pleasant.  Investigation of wider shoulders and/or a shared multiuse path are being studied

as part of the design.  The utility work should be completed by summer, 2014, and ideally the

roadway reconstruction would begin the following year subject to final design and permitting.

The section of Pine Street between East Pleasant and North Pleasant provides a differing

character to the Cushman Village section.  The area from Sand Hill Road and State Street is less

heavily developed including a farm situated along the southerly side of the road.  In this area just

east of the Sunwood Pines condominium property, a steep side slope along the northerly side of

Pine Street exists with minimal protection by an older concrete and cable guardrail system in

need of replacement.  The roadway is posted at 40 mph to just west of the State Street
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intersection where it is reduced to 25 mph.  A sidewalk is introduced on the northerly side of the

road at State Street, extending to North Pleasant Street.

East Pleasant Street

East Pleasant Street is a north/south urban minor arterial extending from Pine Street to its

intersection with North Pleasant Street south of the UMass campus.  This roadway along with

Pine Street will provide the primary

route from the residential

subdivision to the college.  South of

Pine Street to the main access to the

college at Eastman Lane, the

roadway consists of a single 12 foot

travel lane and a 4 foot shoulder in

each direction.  No curbing or

sidewalks are provided.  The

shoulder area is a designated bike

lane with signage and striping though the pavement markings are worn and in need of

replacement.  The PVTA operates Bus Routes 32, 34, 35 and 37 along its length.

The roadway is generally straight and level between Pine Street and Eastman Lane.  The

pavement condition can be classified as fair in this section.  There are numerous utility patches,

pothole patches and pavement cracking requiring sealing to extend the pavement life.  The above

photograph depicts these typical characteristics of East Pleasant Street looking north to Pine

Street.  The speed limit is posted at 40 mph.

East Pleasant Street south of Eastman Lane includes areas of curbing and sidewalk.  The

sidewalk is introduced along the easterly side of the road from the Village Park residential

apartment complex to the south.  In this area there is additional signing and striping alerting

motorists of pedestrian and bicycle activity that is more prevalent in this area due to the college.
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A traffic signal was recently installed at the main driveway to the UMass Campus at Eastman

Lane/Tilson Farm Road.  A new public safety building for the college was constructed on Tilson

Farm Road, warranting signal control at this junction.  Single lanes are provided on each of the

approaches.  The signal layout includes four mast arms, containing video detection, and Opticom

Pre-emption for emergency vehicles.  Pedestrian accommodation including signal heads and a

crosswalk are provided across the southerly approach.  The traffic signal was observed to operate

in a two phase manner, resulting in permitted left turn movements.

North Pleasant Street

North Pleasant Street is a north/south urban minor arterial extending from Pine Street to its

intersection with East Pleasant Street south of the UMass campus.  This roadway, along with

Pine Street will provide a secondary route from the new residential subdivision to the college.

North Pleasant Street services numerous intersecting side streets to high density residential

apartment properties in addition to providing a main access to the college campus.  These

apartment complexes provide student housing for UMass-Amherst.  The PVTA runs multiple

bus routes along the roadway and

through the apartment properties to

service the college student transit

demand.

The roadway is variable in width

26-30 feet consisting of a single 11

foot travel lane and a variable

width (2-4 foot) shoulder in each

direction.  Bituminous curbing and

sidewalks are provided along both sides of the road for the full length between Pine Street and

the college.  The pavement condition can be classified as good, providing a comfortable and safe

riding surface.  The utility pole corridor is situated along the westerly side of the road, with cobra

head lighting for night-time illumination.
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Key Study Area Intersections

The previous section identified the major routes that will be servicing the Retreat Amherst

residential subdivision. Along these routes we have identified key intersections that require

analysis of potential impacts, the following intersections were reviewed as part of this study;

• Henry Street at Pine Street

• Bridge Street at Market Hill Road

• Bridge Street at Pine Street

• East Pleasant Street at Pine Street

• East Pleasant Street at Eastman Lane/Tilson Farm Road

• East Pleasant Street at Strong Street

• Henry Street at Flat Hills Road/Shutesbury Road

• North Pleasant Street at Pine Street/Meadow Street

Henry Street and Pine Street Intersection

Henry Street and Pine Street intersect to form an unsignalized, “T” type intersection with stop

control on Pine Street.  Henry Street and Pine Street are both two-way roadways running north-

south and east-west, respectively.  The pavement markings are faded and in need of replacement,

specifically the stop line on the

Pine Street approach.  The stop

sign is also old, faded and damaged

and should be replaced.

Bituminous berm is provided at the

intersection, with sidewalk on the

northwest corner.  The adjacent

photograph depicts the intersection

looking north to Pine Street.

The speed limit is posted at 25 mph on both the Henry Street northbound and southbound

approach to Pine Street.  There was no observed posted speed limit on Pine Street approach to
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Henry Street though due to the nature of the roadway and posted speed to the west, was assumed

to be 25 mph.  A review of the sight lines for the stop controlled approach determined that sight

distances in excess of 300 feet are available to the north and south of the junction.  These values

are greater than the 155-foot minimum stopping sight distance criteria required according to

AASHTO standards for the posted speed limit of 25 mph, observed travel speeds between 25 and

35 mph, and are sufficient for speeds in excess of 40 mph.  Due to the high density developed

nature of properties surrounding the intersection, it is recommended that an advanced

intersection warning sign be placed on the northbound approach alerting motorist of the junction.

Bridge Street and Market Hill Road Intersection

Bridge Street and Market Hill Road intersect to form an unsignalized, “T” type intersection with

stop control on Market Hill Road.  Bridge Street and Market Hill Road are both two-way

roadways running north-south and east-west, respectively. The pavement condition at the

intersection can be classified as

poor with moderate alligator

cracking, potholes, and edge

distress.  The pavement markings

are faded and in need of

replacement, or are not provided.

Specifically the stop line on the

Market Street approach should be

replaced along with a double

yellow centerline delineation from

the stop line to the new access to the subdivision off of the Water Treatment Facility roadway.

The stop sign is also old and damaged and should be replaced.  Bituminous berm is provided at

the intersection, with no sidewalk.  The above photograph shows these characteristics of the

roadway looking west on Market Hill Road.

The speed limit is posted at 25 mph on both the Bridge Street northbound and southbound

approach to Market Hill Road.  There was no observed posted speed limit on Market Hill Road
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approach to Bridge Street in the immediate intersection vicinity, though due to the nature of the

roadway in the immediate intersection area, was assumed to be 25 mph.  A review of the sight

lines for the stop controlled approach determined that sight distances in excess of 400 feet are

available to the north and south of the junction.  These values are greater than the 155-foot

minimum stopping sight distance criteria required according to AASHTO standards for the

posted speed limit of 25 mph, observed travel speeds between 25 and 35 mph, and are sufficient

for speeds in excess of 45 mph.

Bridge Street and Pine Street Intersection

Bridge Street and Pine Street intersect to form an unsignalized, “T” type intersection with stop

control on the eastern leg of Pine Street.  Bridge Street and Pine Street are both two-way

roadways running north-south and east-west, respectively.  The pavement condition at the

intersection can be classified as

fair with minor alligator cracking

and potholes at isolated areas.

Pavement markings at the

intersection are in poor condition

including a marked pedestrian

crosswalk across Bridge Street.  It

is recommended that the stop line

and crosswalk, including the yield

bars be replaced.  The adjacent

photograph depicts Pine Street looking west to the intersection with Bridge Street.  As can be

seen bituminous berm is provided at the intersection, with sidewalk on the western side and

northern side of Bridge Street and Pine Street, respectively.

The speed limit is posted at 25 mph on both the Bridge Street southbound and Pine Street

westbound approach to Pine Street. There was no observed posted speed limit on the Pine Street

eastbound approach in the immediate intersection vicinity, though due to the nature of the

roadway in the immediate intersection area, was assumed to be 25 mph.  A review of the sight
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lines for the stop controlled approach determined that sight distances in excess of 500 feet are

available to the north and west of the junction.  These values are greater than the 155-foot

minimum stopping sight distance criteria required according to AASHTO standards for the

posted speed limit of 25 mph, observed travel speeds between 25 and 35 mph, and are sufficient

for speeds in excess of 55 mph.

It should be noted that this intersection is under design by the Town for improvements as part of

the Pine Street reconstruction project previously mentioned.  There are several designs under

consideration, but due to the sensitivity of the Cushman Commons area, the impacts of each of

the alternatives are being evaluated.  These impacts include pedestrian access, historic

preservation of the common and business impacts associated with loss of parking.  Specifically

three designs are being reviewed and include progressive designs such as a one-way circulator

road around the common, and a roundabout.  The third option is a conventional “T” type

intersection, with a minor realignment of the westbound Pine Street approach to a 90 degree

angle.  The three-way intersection option with stop control on Pine Street as it exists today,

would limit the impact on the common and parking, while formalizing the intersection to a more

desirable alignment.  This design would also help reduce travel speeds on Pine Street by forcing

eastbound motorists destined to the market or Henry Street, to slow and make a turn onto Pine

Street instead of the straight alignment condition today, which results in no reduction in speeds

through an area of pedestrian activity and on-street parking.

East Pleasant Street and Pine Street Intersection

East Pleasant Street and Pine Street intersect to form an unsignalized, “T” type intersection with

stop control on East Pleasant Street.  East Pleasant Street and Pine Street are both two-way

roadways running north-south and east-west, respectively.  There is a small median with a sign

on the East Pleasant Street northbound approach which helps channelize westbound left turning

traffic onto East Pleasant, forcing drivers to enter the lane properly and not cut the corner.  The

pavement condition at the intersection can be classified as fair with moderate alligator cracking

and potholes throughout.  Bituminous berm is provided at the intersection, with sidewalk on the
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northern side of Pine Street only.  The pavement markings are faded and in need of replacement,

specifically the stop line on the East Pleasant Street approach.

The speed limit is posted at 25 mph on both the Pine Street eastbound and westbound approaches

to the intersection, and 35 mph on the East Pleasant Street approach to the stop condition.  A

review of the sight lines for the

stop controlled approach

determined that sight distances in

excess of 500 feet are available to

the east and west of the junction.

These values are greater than the

155-foot minimum stopping sight

distance criteria required according

to AASHTO standards for the

posted speed limit of 25 mph,

observed travel speeds between 30 and 40 mph, and are sufficient for speeds in excess of 55

mph.  The above photograph looking north on East Pleasant Street shows these characteristics of

the intersection.

It should be noted that this intersection is under design for improvements as part of the Pine

Street reconstruction project previously mentioned.  There are several designs under

consideration, including slight variations to the existing three-way configuration that provide

improved channelization, a separate northbound right turn lane, and a roundabout.  The

roundabout option would require property acquisition while the other options can easily fit

within the existing available right-of-way.  To improve the efficiency of the intersection,

providing a dedicated northbound right turn lane will formalize existing operations that occur in

the wide pavement area of the northbound approach.  Proper delineation and a longer stacking

length will reduce delays for the right turning traffic.
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East Pleasant Street and Eastman Lane/Tilson Farm Road Intersection

East Pleasant Street and Eastman Lane/Tilson Farm Road intersect to form a signalized, four-

way intersection.  East Pleasant Street and Eastman Lane/Tilson Farm Road are both two-way

roadways running north-south and

east-west, respectively.  As

previously noted this intersection

was recently upgraded to include

the two phase traffic signal.  The

layout includes four mast arms and

pedestrian accommodations across

the northbound approach with

pedestrian heads.  Pavement

markings at the intersection are in

fair condition including a marked pedestrian crosswalk across the southern leg of East Pleasant

Street.  A sidewalk is provided on the southern side of Eastman Lane to the intersection.  A

PVTA bus stop is located on both the north and south sides of Eastman Lane immediately west

of the intersection.

East Pleasant Street and Strong Street Intersection

East Pleasant Street and Strong Street intersect to form an unsignalized, “T” type intersection

with stop control on Strong Street.

East Pleasant Street and Strong

Street are both two-way roadways

running north-south and east-west,

respectively. The pavement

condition at the intersection can be

classified as good.  Pavement

markings at the intersection are

also in good condition including a

marked pedestrian crosswalk across the southern leg of East Pleasant Street and across Strong
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Street.  Granite curb and bituminous berm are provided at the intersection, with sidewalk on the

west side of East Pleasant Street, east side of the northern leg of East Pleasant Street, and south

side of Strong Street.  The above photograph looking north on East Pleasant Street shows these

characteristics of the roadway.

The speed limit is posted at 35 mph on East Pleasant Street and 30 mph on Strong Street in the

vicinity of the intersection.  A review of the sight lines for the stop controlled approach

determined that sight distances in excess of 450 feet are available to the north and south of the

junction.  These values are greater than the 250-foot minimum stopping sight distance criteria

required according to AASHTO standards for the posted speed limit of 35 mph, observed travel

speeds between 30 and 40 mph.

Henry Street and Flat Hills Road/Shutesbury Road Intersection

Henry Street and Flat Hills Road/Shutesbury Road intersect to form an unsignalized, “T” type

intersection with a stop condition on the Flat Hills Road/Shutesbury Road minor approach.  No

stop line or stop sign are provided on the minor approach.  It is recommended that these controls

be added to alert motorist of the intersection and required condition.  Flat Hills Road and

Shutesbury Road split in a “Y” configuration approximately 75 feet east of Henry Street, with

Flat Hills Road controlled by a

stop sign, no stop line is evident.

A stop line should be placed on the

Flat Hills Road approach adjacent

to the stop sign.

Henry Street and Flat Hills Road

are both two-way roadways

running north-south and east-west,

respectively.  The pavement

condition at the intersection can be classified as good.  The above photograph shows Henry

Street looking north from Flat Hills Road/Shutesbury Road.
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The speed limit is posted at 35 mph on Henry Street and 25 mph on Shutesbury Road in the

vicinity of the intersection.  A review of the sight lines for the stop controlled approach

determined that sight distances in excess of 450 feet are available to the north and south of the

junction.  These values are greater than the 250-foot minimum stopping sight distance criteria

required according to AASHTO standards for the posted speed limit of 35 mph, observed travel

speeds between 30 and 40 mph.

North Pleasant Street and Pine Street/Meadow Street Intersection

North Pleasant Street and Pine Street/Meadow Street intersect to form a signalized, four-way

junction.  North Pleasant Street and Pine Street/Meadow Street are both two-way roadways

running north-south and east-west, respectively. The intersection provides multi-lane approaches

on North Pleasant Street with exclusive left turn, through and right turn lanes.  Pavement

markings at the intersection are in poor condition including marked pedestrian crosswalks across

all legs of the intersection.  The pavement condition at the intersection can be classified as poor

with moderate alligator cracking

and potholes throughout.  Granite

curbing and sidewalk are provided

at all legs of the intersection.

A review of the signal system

found that the equipment age and

condition is poor and in need of

replacement.  The signal head

layout does not meet current

MUTCD standards for placement and number.  The signal though antiquated, operates with

acceptable delays during peak daily conditions under a two phase fixed time condition.  This

intersection is not being improved as part of the Pine Street Reconstruction project.  The

signalized intersection is being studied separately by the Town as part of an intersection upgrade

project that will also consider simplifying the southbound approach that includes Sunderland
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Road and Montague Road (Route 63), which intersect approximately 150 feet north of the signal.

A timeline for this upgrade has not been determined.

TTrraaffffiicc FFllooww DDaattaa

Existing traffic flow characteristics were developed from a review of historical information

available from the Town and recent data collected by our office.  The BETA data collection

included an automatic traffic recorder (ATR) count on eight (8) roadways that will provide

access from the proposed site to the UMass-Amherst campus, and manual turning movement

counts at seven (7) intersections along these roadways.  Complete count information can be

found in the Appendix.

BETA conducted an ATR data collection program in April, 2013 and November, 2013 at eight

(8) locations along the servicing roadway system, these locations included the following streets;

1. Pine Street 300 feet West of East Pleasant Street

2. East Pleasant Street 200 feet South of Pine Street

3. Henry Street 500 feet South of Pine Street

4. Market Hill Road 300 feet East of Bridge Street

5. Bridge Street 100 feet North of Market Hill Road

6. North Pleasant Street 50 feet South of Fisher Street

7. Strong Street 700 feet East of East Pleasant Street

8. North East Street 100 feet North of Strong Street

The average daily traffic (ADT) on Pine Street west of East Pleasant Street was determined to be

approximately 7,300 vehicles per day.  On a typical weekday along this section of Pine Street

traffic volumes begin to increase at 6:00 AM from less than 100 vehicles per hour overnight, to

approximately 600 vehicles per hour during the morning peak from 8:00 to 9:00 AM.  After that

volumes decrease to between 400 and 500 vehicles per hour during the morning and early

afternoon hours.  After 3:00, the volumes begin increasing to the daily afternoon peak period.
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The afternoon peak hour was found to occur between 5:00 and 6:00 PM, with approximately 700

vehicles per hour.

The average daily traffic (ADT) on East Pleasant Street south of Pine Street was determined to

be approximately 5,700 vehicles per day.  On a typical weekday along this section of East

Pleasant Street traffic volumes begin to increase at 6:00 AM from less than 50 vehicles per hour

overnight, to approximately 500 vehicles per hour during the morning peak from 8:00 to 9:00

AM.  After that volumes decrease to between 300 and 400 vehicles per hour during the late

morning and early afternoon hours.  After 3:00, the volumes begin increasing to the daily

afternoon peak period.  The afternoon peak hour was found to occur between 5:00 and 6:00 PM,

with approximately 500 vehicles per hour.

The average daily traffic (ADT) on Henry Street south of Pine Street was determined to be

approximately 3,100 vehicles per day.  On a typical weekday along this section of Henry Street

traffic volumes begin to increase at 6:00 AM from less than 50 vehicles per hour overnight, to

approximately 300 vehicles per hour during the morning peak from 8:00 to 9:00 AM.  After that

volumes decrease to between 150 and 250 vehicles per hour during the late morning and early

afternoon hours.  After 3:00, the volumes begin to increase slightly to the daily afternoon peak

period.  The afternoon peak hour was found to occur between 5:00 and 6:00 PM, with

approximately 300 vehicles per hour.

The average daily traffic (ADT) on Market Hill Road east of Bridge Street was determined to be

approximately 925 vehicles per day.  On a typical weekday along this section of Market Hill

Road traffic volumes begin to increase at 6:00 AM from less than 25 vehicles per hour overnight,

to approximately 85 vehicles per hour during the morning peak from 7:00 to 8:00 AM.  After

that volumes decrease to between 40 and 75 vehicles per hour during the late morning and early

afternoon hours.  After 3:00, the volumes begin to increase slightly to the daily afternoon peak

period.  The afternoon peak hour was found to occur between 5:00 and 6:00 PM, with

approximately 85 vehicles per hour.
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The average daily traffic (ADT) on North Pleasant Street south of Pine Street was determined to

be approximately 11,250 vehicles per day.  On a typical weekday along this section of North

Pleasant Street traffic volumes begin to increase at 6:00 AM from less than 200 vehicles per hour

overnight, to approximately 800 vehicles per hour during the morning peak from 8:00 to 9:00

AM.  After that volumes decrease to between 550 and 750 vehicles per hour during the late

morning and early afternoon hours.  After 3:00, the volumes begin increasing to the daily

afternoon peak period.  The afternoon peak hour was found to occur between 5:00 and 6:00 PM,

with approximately 825 vehicles per hour.

The average daily traffic (ADT) on Strong Street east of East Pleasant Street was determined to

be approximately 3,000 vehicles per day.  On a typical weekday along this section of Strong

Street traffic volumes begin to increase at 6:00 AM from less than 25 vehicles per hour

overnight, to approximately 330 vehicles per hour during the morning peak from 8:00 to 9:00

AM.  After that volumes decrease to between 175 and 225 vehicles per hour during the late

morning and early afternoon hours.  After 3:00, the volumes begin to increase slightly to the

daily afternoon peak period.  The afternoon peak hour was found to occur between 5:00 and 6:00

PM, with approximately 325 vehicles per hour.

The average daily traffic (ADT) on North East Street north of Strong Street was determined to be

approximately 3,100 vehicles per day.  On a typical weekday along this section of North East

Street traffic volumes begin to increase at 6:00 AM from less than 50 vehicles per hour

overnight, to approximately 250 vehicles per hour during the morning peak from 8:00 to 9:00

AM.  After that volumes decrease to between 150 and 200 vehicles per hour during the late

morning and early afternoon hours.  After 3:00, the volumes begin to increase slightly to the

daily afternoon peak period.  The afternoon peak hour was found to occur between 5:00 and 6:00

PM, with approximately 325 vehicles per hour.

Manual turning movement counts were conducted by BETA in April, 2013 and November, 2013

at seven (7) intersections in the study area including;
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1. Henry Street at Pine Street

2. Bridge Street at Market Hill Road

3. Bridge Street at Pine Street

4. East Pleasant Street at Pine Street

5. East Pleasant Street at Eastman Lane/Tilson Farm Road

6. East Pleasant Street at Strong Street

7. North Pleasant Street at Pine Street/Meadow Street

Figure 3.1 on the following page depicts the intersection locations within the community.  Data

was collected during the weekday morning peak from 6:00 to 10:00 AM and the weekday

afternoon peak from 3:00 to 7:00 PM.  Table 1 summarizes the information obtained during the

manual turning movement program.

TABLE 1

Manual Turning Movement Count Data Summary

Intersection AM Peak PM Peak

Period Volume Period Volume
Henry Street and Pine
Street 8:00 – 9:00 AM 330 5:00 – 6:00 PM 315

Bridge Street and
Market Hill Road 8:00 – 9:00 AM 450 5:00 – 6:00 PM 445

Bridge Street and Pine
Street 8:00 – 9:00 AM 555 4:30 – 5:30 PM 640

East Pleasant Street
and Pine Street 8:00 – 9:00 AM 785 4:30 – 5:30 PM 950

East Pleasant Street
and Eastman Lane /
Tilson Farm Road

8:30 – 9:30 AM 1,055 5:00 – 6:00 PM 925

East Pleasant Street
and Strong Street 8:30 – 9:30 AM 995 3:30 – 4:30 PM 980

North Pleasant Street
and Pine Street /
Meadow Street

8:00  – 9:00 AM 1,200 5:00 – 6:00 PM 1,530

Note: Volumes indicated in the table represent rounded total vehicles entering the intersection.
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The turning movement data is summarized in Figure 3.2, depicting both the AM and PM peak

volumes at the study intersections.

The Town data included a manual turning movement count at the intersection of North Pleasant

Street and Pine Street/Meadow Street in December, 2010, where the morning peak hour of

approximately 1,200 vehicles occurred between 7:30 and 8:30 AM and the afternoon peak hour

occurring between 4:30 and 5:30 PM, with approximately 1,530 vehicles recorded.

SSaaffeettyy AAnnaallyyssiiss

To determine if there are any limiting factors affecting safety relating to the proposed access to

the residential development, the physical characteristics of the servicing roadways in the area of

the proposed points of access were investigated.  These limiting factors would potentially include

horizontal or vertical alignment changes or roadside obstructions that limit sight distances for

vehicles traveling along the road, or entering the road from a side street or driveway location.  In

this instance, the sight distance standard is necessary to permit turning vehicles to safely enter

and exit the new site access roads.  As noted, access to the new subdivision will be provided from

three locations, including Market Hill Road, Henry Street and Flat Hills Road.

The Market Hill Road intersection under review is an existing junction with the water treatment

facility access road.  The main subdivision road proposed through the site will be an extension of this

existing road, which is stop controlled at Market Hill Road.  The alignment of Market Hill Road in the

vicinity of this intersection can be defined as curvilinear.  A large horizontal curve extends from

Bridge Street to over 300 feet north of the treatment facility access road which is on the outside of the

curve.  The vertical alignment has a gradual, south to north incline.

The minimum observed sight distances along Market Hill Road at the proposed northern

subdivision access road intersection were found to be greater than 300 feet to both the north and

south.  These values exceed the 155-foot minimum safe stopping sight distance required

according to AASTHO criteria for the posted speed limit of 25 mph, and observed travel speeds

in this area.
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Figure 3.2 - Existing Traffic Volumes
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The alignment of Henry Street in the vicinity of the new subdivision road intersection can be

described as relatively straight and level to the north.  The roadway has a gentle curve where the

new intersection is proposed, then remains straight with a gradual decline from north to south.

Based upon these geometric features, the minimum observed sight distance to the north and

south along Henry Street from the proposed subdivision access road, is over 350 feet in both

directions.  These values are in excess of the 250-foot minimum stopping sight distance criteria

required according to AASHTO standards for the posted speed limit of 35 mph, and observed

travel speeds between 30 and 40 mph.

The alignment of Flat Hills Road in the vicinity of the new subdivision road intersection can be

described as relatively straight and gently rolling profile.  The roadway has a gradual north to

south incline where the new intersection is proposed.  Based upon these geometric features, the

minimum observed sight distance to the north and south along Flat Hills Road from the proposed

subdivision access road, is over 400 feet in both directions.  These values are in excess of the

250-foot minimum stopping sight distance criteria required according to AASHTO standards for

the posted speed limit of 35 mph, and observed travel speeds between 30 and 40 mph.

Also, as part of our analysis, a review of accident statistics was completed.  Crash data was

reviewed from the Town of Amherst Police Department for the latest three-year period (January,

20011 to December, 2013) to determine if any location in the project area experienced a high

frequency or pattern of accidents.  Table 2 on the following page summarizes the number of

accidents for each intersection under study that are on record from the police department.  A

summary of the accident data can be found in the Appendix.

A total of 62 accidents occurred at the intersections under study with 9 involving injuries.

Twenty-four of the collisions were angle collisions with 18 occurring at the only two signalized

intersections under study (North Pleasant Street and Pine Street/Meadow Street intersection and

East Pleasant Street and Eastman Lane/Tilson Farm Road intersection), and the majority

involved turning vehicles with one rollover.  The second highest type of crash was the 19 rear

end crashes, which the majority also occurred at the two signalized intersections and is typical of
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these controlled junctions.  The majority of the 7 single vehicle crashes involved wet or snow

covered roadway surface conditions.  Two of the eight unknown/other accident type involved a

bicyclist being struck by a vehicle at the intersection of Bridge Street and Market Hill Road and

a pedestrian being struck by a vehicle at the intersection of North Pleasant Street and Pine

Street/Meadow Street.

TABLE 2
Accident Data Summary

Number
of

Accidents
Type of Accident

Location
PD PI

Rear
End Angle

Side
swipe

Fixed
Object

Head
On

Ran
off

Road Other Total
Henry St. at Pine
St. (U) 0 0 0 0 0 0 0 0 0 0

Bridge St. at
Market Hill Rd. (U) 1 0 0 0 0 0 0 0 1 1

Bridge St. at Pine
St.(U) 2 1 2 0 0 1 0 0 0 3

E. Pleasant St. at
Pine St. (U) 13 1 2 2 0 2 1 3 4 14

E. Pleasant St. at
Eastman Ln./Tilson
Farm Rd. (S)

11 1 3 9 0 0 0 0 0 12

E. Pleasant St. at
Strong St. (U) 11 1 7 4 0 0 0 0 1 12

N. Pleasant St. at
Pine St./Meadow
St. (S)

15 5 5 9 3 1 0 0 2 20

Total 53 9 19 24 3 4 1 3 8 62

(U) –Unsignalized intersection (S) –Signalized intersection

Summarizing the crash data, there does not appear to be a location with a high incidence or

severity of crashes, though generally due to the nature of the two signalized intersections without

protected left turn phasing, the presence of turning vehicles results in a higher occurrence of rear-
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end and angle crashes.  Based upon the historical accident data obtained from the local police

department, and a review of existing roadway geometry and physical features, traffic related

safety improvements have been identified for the project area.  These measures would include

new pavement markings, new and additional signage, guardrail and potential phasing

modifications at the signalized intersections to reduce the potential for rear-end and side-

swipe/angle collisions.

TTrriipp GGeenneerraattiioonn

To provide an understanding of the scale of the development relative to traffic, estimates of

anticipated traffic to be generated by a particular land use must be calculated.  As previously

discussed, the residential subdivision proposal will combine several undeveloped lots to form a

147.3 acre property.  The subdivision will be developed in a cluster configuration, preserving

over 75 acres of open space containing natural forested land, streams and wildlife habitat.  The

remaining property will be subdivided into 123 residential lots, allowing construction of 175

housing units consisting of single family and duplex style homes.  The Retreat will be a rental

neighborhood accommodating predominately students of the local area colleges.  An office and

amenity area will also be provided for the neighborhood residents.  Access to the site is proposed

at three locations including Market Hill Road, Henry Street and Flat Hills Road.  A site plan,

prepared by Williams & Associates depicting the site layout and access can be found on Figure 4.

For this project, estimated traffic volumes for the new student housing development were based

on an independent study of an existing student housing apartment complex in Amherst, MA and

the use of trip generation factors.  These factors are taken from the “Trip Generation” Manual, an

informational report published by the Institute of Transportation Engineers (ITE), a national

professional organization for traffic and transportation engineers.  The data provided in the ITE

report are based on extensive traffic studies for various types of land uses (residential,

commercial, industrial, etc.).  This data has been found to be very reliable and provides a sound

basis for estimating vehicle trips for new development projects.  For the proposed Retreat, Land

Use Code 220 Apartment and Land Use Code 230 Residential Condominium/Townhouse were

reviewed for applicability in developing an estimate of site related vehicle trips.
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In addition to this method, traffic count data was obtained at the Puffton Village Apartment

complex on North Pleasant Street to develop a trip rate for the proposed student housing

apartment land use.  The ITE manual suggests that if a similar or like land use is available in the

region of study, data could be obtained to confirm ITE rates, or to use the independent study

rates if they are more appropriate.  The ITE worksheets from the manual and the count data for

Puffton Village are included in the Appendix.   To provide a comparison of the trip estimates,

Table 3 below summarizes the peak hour site trips that have been estimated utilizing the two land

use codes available from the ITE manual, and from the independent study rate obtained for the

student housing specifically for this project;

TABLE 3
Trip Generation Estimate

ITE Land Use Code 220 Apartment (175 Units)

AM Peak Hour PM Peak Hour

Two Way Trip Total: 90 Two Way Trip Total: 114
Entering:  18 Entering:   74
Exiting:  72 Exiting:   40

ITE Land Use Code 230 Residential Condominium/Townhouse (175 Units)

AM Peak Hour PM Peak Hour

Two Way Trip Total: 81 Two Way Trip Total: 96
Entering:   14 Entering: 64
Exiting:   67 Exiting: 32

*Retreat at Amherst - Independent Study Rate (175 Units)

AM Peak Hour PM Peak Hour

Two Way Trip Total: 122 Two Way Trip Total: 173
Entering:    46 Entering:   78
Exiting:    76 Exiting:   95

*Values based upon empirical rates developed from the existing Puffton Village Apartments in Amherst,
MA.
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As can be seen in the table, the trip estimates utilizing the ITE residential land use codes results

in lower trip estimate volumes than was found using the empirical data obtained for the rental

student housing land use.  In an effort to be conservative in our analysis, the rates obtained from

the existing Puffton Village Apartments in Amherst were utilized as an estimate of future site

trips as these rates are more applicable the proposed land use.

As indicated in the table, the proposed student housing development will result in a moderate

volume (122 AM/173 PM) of peak hour site related trips.  It should be noted that a trip is defined

as a one-way vehicle movement, therefore driving to and from the development, for example is

equivalent to two trips.  These trips (entering/exiting) were distributed to the local servicing

roadways and intersections.

FFuuttuurree TTrraaffffiicc CCoonnddiittiioonnss
In order to properly assess the impacts of a development, future traffic conditions of area

roadways should be estimated for the period when the development is constructed and fully

occupied.  Typically, the expansion of base traffic is calculated when a project is to be

constructed over an extended period (+3 to 5 years).  In all instances, area growth that may affect

capacity results should be considered.

To develop a base growth estimate for the local roadways in the Town of Amherst, traffic

volume data compiled by the Massachusetts Department of Transportation (MassDOT) from

various count stations in Amherst were reviewed in order to determine traffic growth trends.  In

addition, Census data, the Town’s Comprehensive Plan including a full build-out analysis, and

the Master Plan for UMass-Amherst were reviewed.  Based on the growth projections of the

community and college, and the MassDOT record data, an annual growth rate was estimated at

1.0 percent.  This rate was applied to the existing volumes to establish a future 2019 No-Build

traffic condition on the servicing roadways.  The future 2019 Build condition included the new

estimated site related traffic added to the 2019 base traffic network.
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In developing the intersection volumes to be analyzed under future build conditions, a directional

distribution of the site related traffic was estimated.  Due to the tenant profile of the proposed

use, it is anticipated that on a daily basis, the UMass campus and downtown area will be the

major destination of site-generated traffic.  To determine the distribution of site traffic to the

three subdivision access road intersections and the servicing roadway network, the site layout

and intersection traffic distribution obtained in the data collection phase was reviewed.  The most

direct route between the site and college was found to be the Pine Street to East Pleasant Street

corridor which is approximately 1.5 miles, and takes roughly three minutes to travel from

Eastman Lane to the Market Hill Road site access road.  As noted previously the PVTA already

has a bus route that travels along these roadways between Cushman Village and UMass-Amherst

including a bus stop at the Henry Street intersection with Market Hill Road.  Travelling to the

college along Henry Street to Strong Street is roughly double the time and distance, and would

be less desirable on a daily basis for access between the site and the college.

Based upon the site layout and the servicing roadway network, it is estimated that approximately

55% of the site-generated traffic will enter/exit the site access on Market Hill Road, 30% will

enter/exit the site access on Henry Street and 15% will enter/exit the site access on Flat Hills

Road.  The site-generated traffic at all three site access road intersections was then distributed to

the local roadways and study intersections, using the intersection traffic distribution obtained in

the data collection phase between the site and college.  The tip generation volume estimates for

the AM and PM peak hours and their distribution can be found in the Appendix.

TTrraaffffiicc CCaappaacciittyy AAnnaallyyssiiss

The key to any traffic impact analysis is the evaluation of roadway operations during daily peak

traffic periods on the surrounding roadway system.  This situation would occur when the site-

generated traffic, combined with the traffic volumes on the main roadway, result in the highest

one-hour volume serviced along a roadway segment, or through an intersection.  Therefore, for

this study the capacity analyses were performed for both the weekday morning and afternoon

peak hours along the servicing roadways.  The locations that would realize the effects of

increased traffic demands would be the major unsignalized and signalized junctions along the
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arterials.  Typically the roadways in the project area experience free flow operations along their

length with delays limited to the intersections requiring access to the main road from a minor

approach, or at a junction of two major roadways.  At these locations, capacity (delays) can be

measured, identifying locations with acceptable delays, or prolonged delays with congestion.

The standard means of evaluating traffic capacity is through the utilization of the methodology

presented in the 2010 Highway Capacity Manual (HCM).  The results of this procedure are

expressed in terms of Level of Service (LOS).  Level of Service is a qualitative measure of traffic

flow efficiency based on anticipated vehicle delays.  Listed in Table 4 is the LOS delay criteria

presented in the Highway Capacity Manual for signalized and unsignalized intersections.

TABLE 4
Highway Capacity Manual Criteria

Signalized Delay Unsignalized Delay
Level of Service Per Vehicle (sec) Per Vehicle (sec)

A <10 <10

B      >10 and <20       >10 and <15

C      >20 and <35       >15 and <25

D      >35 and <55       >25 and <35

E      >55 and <80       >35 and <50

F >80 >50

For example, LOS “A” represents the best condition with little or no delay while LOS “F”

indicates that the roadway/intersection is at full capacity resulting in extended vehicle delays and

potential queuing.  The peak hour capacity analysis worksheets for the Existing, Future 2019 No-

Build, and 2019 Build traffic volumes at the seven study intersections as defined, are included in

the Appendix.  Table 5 on the following page summarizes the results of the analyses.
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TABLE 5
Level of Service Summary

EXISTING 2019 NO BUILD 2019 BUILD
Location/ Movement AM PM AM PM AM PM

LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay
Henry Street @ Pine Street (U)
Henry Street NB Left/Thru A 7.6 A 7.5 A 7.6 A 7.5 A 7.7 A 7.6
Henry Street SB Thru/Right - - - - - - - - - - - -
Pine Street EB Left/Right A 9.7 A 9.3 A 9.8 A 9.4 A 9.9 A 9.6
Bridge Street @ Market Hill Road (U)
Bridge Street NB Thru/Right - - - - - - - - - - - -
Bridge Street SB Left/Thru A 7.5 A 7.9 A 7.5 A 7.9 A 7.6 A 8.0
Market Hill Road WB Left/Right B 11.6 B 10.6 B 11.9 B 10.8 B 13.6 B 12.7
Bridge Street @ Pine Street (U)
Bridge Street SB Left/Thru A 7.6 A 8.1 A 7.6 A 8.1 A 7.7 A 8.3
Pine Street EB Thru/Right - - - - - - - - - - - -
Pine Street WB Left/Right B 13.0 B 13.3 B 13.5 B 13.7 C 15.9 C 16.8
East Pleasant Street @ Pine Street (U)
East Pleasant Street NB Left/Right C 20.8 D 31.2 C 23.1 E 39.0 D 30.0 F 103.2
Pine Street EB Thru/Right - - - - - - - - - - - -
Pine Street WB Left/Thru A 8.3 A 8.3 A 8.4 A 8.4 A 8.6 A 8.7
East Pleasant Street @ Eastman Lane / Tilson Farm Road (S)
East Pleasant Street NB Left/Thru/Right B 12.6 A 10.0 B 15.3 B 10.1 C 20.1 B 12.6
East Pleasant Street SB Left/Thru/Right A 5.7 A 5.7 A 6.1 A 5.5 A 7.0 A 6.1
Eastman Lane EB Left/Thru/Right B 14.1 B 15.5 B 14.7 B 18.2 B 18.1 C 21.4
Tilson Farm Road WB Left/Thru/Right B 16.8 B 12.9 B 16.7 B 13.9 B 16.2 B 12.5
Overall Intersection B 10.2 B 10.9 B 11.4 B 11.7 B 13.9 B 13.9
East Pleasant Street @ Strong Street (U)
East Pleasant Street NB Thru/Right - - - - - - - - - - - -
East Pleasant Street SB Left/Thru A 8.1 A 8.5 A 8.1 A 8.6 A 8.2 A 8.7
Strong Street WB Left/Right C 18.0 C 18.9 C 16.2 C 21.1 C 21.0 C 22.5
North Pleasant Street @ Pine Street / Meadow Street (S)
North Pleasant Street NB Left B 11.2 B 13.6 B 11.3 B 13.8 B 11.3 B 14.7
North Pleasant Street NB Thru B 10.6 B 15.5 B 10.7 B 15.8 B 10.7 B 16.8
North Pleasant Street NB Right A 0.0 A 1.9 A 0 A 2.1 A 1.3 A 4.3
North Pleasant Street SB Left B 13.5 B 19.3 B 13.8 C 20.8 B 13.8 C 23.0
North Pleasant Street SB Thru B 14.4 B 13.1 B 14.7 B 13.3 B 14.7 B 14.1
North Pleasant Street SB Right A 3.1 A 3.5 A 3.1 A 3.5 A 3.1 A 3.7
Meadow Street EB Left/Thru/Right A 9.9 B 17.5 B 10.2 B 19.8 B 10.3 B 18.3
Pine Street WB Left/Thru/Right B 10.5 A 5.7 B 10.9 A 5.8 B 11.7 A 7.0
Overall Intersection B 10.8 B 13.4 B 11.1 B 14.3 B 11.2 B 14.4

 (U) –Unsignalized intersection (S) –Signalized intersection
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The intersections studied for potential impacts included existing locations along the main

corridors between the subdivision and university.  Based upon the low volumes of traffic on the

immediate servicing roads of Henry Street and Flat Hills Road, an analysis of the proposed

intersections of the new subdivision road with these streets, was determined not to be necessary.

These intersections will operate at a good Level of Service A with adequate gaps and minimal

delays, with typically only one vehicle waiting to enter or exit the subdivision access road.

As can be seen in the table due to the low volumes of traffic serviced through the existing study

intersections, for three of the five unsignalized junctions, the level of service is unchanged with

only a minor increase in delays from the Existing 2014 condition, to the Future 2019 No Build

and Build condition during both the AM and PM peak periods.  At the Bridge Street intersection

with Pine Street, the minor approach westbound movements delays are increased by

approximately three (3) seconds which yields a LOS C from the existing LOS B.  This increased

delay will result in no discernable change in intersection operations where typically one to two

vehicles will be queued on the minor approach waiting to turn onto Pine Street heading west.

The unsignalized intersection that presently experiences the greatest delays is the East Pleasant

Street intersection with Pine Street.  During the daily afternoon peak hour the northbound East

Pleasant Street approach experiences delays between 25 and 35 seconds resulting in typical

maximum queues of 4 to 6 vehicles waiting to turn left onto Pine Street westbound.  Often

several of these queued vehicles were able to turn onto Pine Street in the same gap in the

mainline traffic stream as traffic on Pine Street is platooned from the west due to the traffic

signal at North Pleasant Street.  During all other periods of the day, this movement experiences

minimal delays with typically one or two vehicles queued waiting to turn left.  The right turning

traffic from the minor approach experiences minimal delays when they are able to bypass the left

turning traffic and turn separately.  However, if more than three vehicles are queued to turn left,

there is insufficient pavement width for right turning vehicles to bypass.

To help reduce minor approach delays during the afternoon period, it is recommended that the

design currently being considered by the Town be implemented at this intersection.  The
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northbound approach has been designed with a separate left and right turn lane, allowing the

right turning traffic to more efficiently access the Pine Street in available gaps, and the

intersection to operate with acceptable delays similar to existing conditions.  As volumes

increase in the community over the next several decades, this design would lend itself to

signalization of the intersection upon satisfying MUTCD warrants.

The two signalized intersections studied for this project, including East Pleasant Street at

Eastman Lane and North Pleasant Street at Pine Street both operate efficiently at Level of

Service B under each of the study periods.  These intersections will be able to accommodate the

additional traffic demands resulting from the proposed development, with minimal increase in

delays.  As previously noted, the North Pleasant Street signal system is antiquated and in need of

replacement to meet current MUTCD design standards.  A new traffic signal with current

technologies will further improve operations at the intersection as the signal could better adapt to

changing volumes over the course of the day.

TTrraannssiitt SSeerrvviiccee AAcccceessss aanndd CCiirrccuullaattiioonn

Transit service access and circulation in the area was investigated to insure that the proposed

student housing development has nearby access to public transportation.  Currently, UMass

Transit provides bus and van service to the University/Five College communities.  The Five

Colleges includes UMass – Amherst, Amherst College, Hampshire College, Mount Holyoke

College and Smith College.  UMass Transit operates Pioneer Valley Transit Authority (PVTA)

buses for the Five Colleges as well as the Towns of Amherst, Belchertown, Deerfield, Granby,

Hadley, Northampton, South Hadley, and Sunderland.  Van service is provided by SpecTrans for

students, faculty and staff with disabilities for the Five Colleges on an on-call/reservation basis

schedule.  Both transit services are free for students, faculty and staff for the Five Colleges.

The PVTA service for the Five Colleges currently operates twelve (12) bus schedules including a

service on Henry Street (Bus Route 32) adjacent to the proposed student housing development.

There are two bus stop locations along Henry Street that are approximately 700 feet apart with

one located at the Cushman Day School and the other at the intersection with Market Hill Road.
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Service is provided at; 12:40 PM, 3:30 PM and at 4:50 PM.  It is the intent of the developer to

encourage the use of public transportation for neighborhood residents.  To insure transit

availability, the owner will approach both UMass and the PVTA to determine if the existing

route can be expanded throughout the day.  In addition, if the infrastructure is provided within

the new subdivision it would be desirable to have the bus loop through the development as the

site design would promote this circulation pattern without substantially effecting travel time and

distances for the PVTA.

PPeeddeessttrriiaann AAcccceessss aanndd CCiirrccuullaattiioonn

In addition to reviewing the impacts of vehicle traffic generated by the residential development,

an investigation was completed to insure that safe access and circulation is provided for

pedestrian and bicycle activity due to the type of land use proposed.  A review of the internal

circulation was completed to insure that sidewalks and crosswalks were available within the

neighborhood to provide sufficient linkage to parking areas, site amenities and walking trails.  In

addition bicycle accommodations were reviewed between the site and university.

The site has been designed to provide sidewalks along both sides of the subdivision roads for

safe pedestrian access through the neighborhood.  Appropriate signage, striping and traffic

calming measures will be incorporated into the final design of the project.  In addition to the

sidewalks within the neighborhood, a pedestrian connection to the Robert Frost Trail is being

investigated.  A connection to the trail will permit pedestrians to loop to the Walt Whitman Trail

to the north, and also access the Puffers Pond and Mill River recreation area to the northwest.

It is anticipated that bicycle use of neighborhood residents will be more prevalent than a typical

residential neighborhood due to the tenant profile.  To insure that safe and adequate bicycle

facilities are available between the site, college and downtown area, the main route anticipated

for this use was reviewed.  As previously mentioned, the most direct and shortest route includes

Pine Street to East Pleasant Street.  East Pleasant Street in the project area currently has a

designated bike lane.  The existing signing and striping is limited and in need of an upgrade.  It is
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recommended that new six inch white shoulder markings be placed on East Pleasant Street,

clearly delineating the bike lane along with appropriate bike lane markings and signage.

The Pine Street corridor presently has no bicycle accommodations between Henry Street and

East Pleasant Street, a distance of approximately 1,200 feet.  A sidewalk runs along the northerly

side of the road but the roadway width is insufficient to accommodate a separate bicycle lane.  If

the current roadway section is maintained for an extended period before the roadway is

reconstructed, it is recommended that signing and markings for bicycle use be installed along

this section of road.  This would include “share the road” warning signs and shared lane

pavement markings.  As previously noted, the Town has this section of Pine Street under design

for reconstruction.  The design presently includes roadway widening to include a designated four

foot bike lane along both sides of the road that will be signed and marked accordingly.  With

these measures, adequate bicycle accommodations between the new neighborhood and campus

will be provided.

CCoonncclluussiioonnss aanndd RReeccoommmmeennddaattiioonnss

In summary, the study has shown that the proposed residential development project access and

circulation plan has been designed to maintain a desirable level of traffic safety and efficiency on

the surrounding roadway system.  The proposed roadways and intersections providing access to

the site including Market Hill Road, Henry Street and Flat Hills Road were reviewed for safety

and found to provide sufficient stopping sight distances for entering and exiting vehicles.  Initial

meetings with the Town Planning and Engineering staff have been held to coordinate the design

concepts for access, as these departments will be responsible for reviewing the final design

elements of the development.

The study has also determined that the residential development will increase traffic volumes on

the servicing roadways during the peak traffic conditions experienced along the corridors.  These

new vehicles will not change or negatively affect the free flow operations and acceptable level of

service that presently exist in the defined project area with the recommended mitigation.  The
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new site access road locations will also operate efficiently with minimal delays and no

congestion.

The only location identified as having potential delay increases included the Pine Street

intersection with East Pleasant Street during the daily PM Peak traffic condition.  During all

other periods of the day no adverse impacts are anticipated and the intersection will continue to

operate efficiently.  To offset the daily peak hour impact, it is recommended that the East

Pleasant Street northbound approach be widened slightly to accommodate a separate right turn

lane onto Pine Street.  This design will increase the approach capacity and reduce vehicle delays.

The design is depicted in conceptual plans prepared by the Town as part of the Pine Street

reconstruction project.

Other mitigation measures have been defined in the study area relating to roadway safety.  These

measures include improved or new pavement markings, improved or new regulatory and

warning signs, guardrail installation and signal upgrade.  The intersections requiring these minor

enhancements include Henry Street at Pine Street, Bridge Street at Market Hill Road, Bridge

Street at Pine Street, East Pleasant Street at Pine Street, Henry Street at Shutesbury Road, and

North Pleasant Street at Pine Street.  Guardrail installation along Henry Street and Pine Street is

also required to replace existing broken and substandard systems protecting side slopes.  The

bicycle improvements identified included installation of a bike lane along Pine Street and

replacement of the markings and signage of the existing bike lane along East Pleasant Street.

These upgrades as defined will enhance safety for vehicles, bicyclists and pedestrians throughout

the northern section of Town, and mitigate impacts to these roads and intersections resulting

from an increase in traffic along the corridors.

Therefore based upon the analysis and study completed for this project, it can be concluded that

with the mitigation proposed, the future traffic conditions resulting from the proposed residential

development will provide for adequate and safe access to a public street, and will not have a

detrimental effect on public safety and welfare in the study area.












































































































































































































































































































































































































































































































































































































































